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AVAILABYLITY OF GROUND WATER 10 SUFPLEZYT SUFACESTATTR IRRIGATICON

SUPFLIES 1¥ THE YAZIMA RIVEIR BASIR

By
K Jo BMumdorts

This report is written to ontline general groundesater ecnddtions
in the Yakima River bosin with partisular reference o the posaibility
of dmloginsMnmﬁonzer supplies Lo
frrigation fn the Fittitas and Rosa Divisicus of the Yakims Projecte
The informmtion contained in the report mms transmitted bo the Buresu
of Reclamation, Spokane Planning ivea affices by letter dated
Ray 269 1953 |

Jutzeduction

Amlysis of the groudwwater potentialitics in the Yakime River
basin involves eonsideretion of both gealogy and hydrologye The Yabe
ine River basin sonalsts of & mmber of strugturel basins snd sube
bagins in whigh topogrerhy i3 largsly eontrelled by ths structure.
T8¢ chisf basing pertinent to this discussion ineluds thres along the
nain stomy the Kittitass Upper Yakiza and Lowss Yakins Basins, Zagh
of thess basing {s separsted from the others by structure zad topoge
rophy oo that they are separate groundewntier arets, Ithdrewal or
vocharge of ground water in one basin will not affegt ground-water
eonditions in other basinsy exvept posaibdly to the extent that they
would affect downstreas flow of the Yekim River, Eash of the thre
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basing is wderlain by three faportant aquifers or groups of aquiferse
These sres in ar'er from the surface dowmwerd, 1) ucconsolidated or
seniegonsolidated alluvial sand and grevel, 2) sandstons and conglome
erate strata in the Ellsnsburg formations 2nd 3) porous scnss in the
Yakiza basalts The first two units are thickest and moat important
as aquifers toward the genters of the basins, Both irrigatica divi-
#ions comoesned &re o higher lands tovard the margins of the basinss
ntmmumua-mumdmmmmgrmmw
Mt‘mmmum:mxmnwnmmm-
gation divisions, On the other band, the basalt whigh i{s gemerally
ot utilized tounrd the genters of the dasins, beozuse of consider-
abls depth vequired to retch it, is much nsarer the swfuce towad
the margins of the basize. In most jerts of the Yakim River basin
mter from the basalt 15 utilised coly to & small extents Foten-
tially, it is & wery f-portant aquifer,

Iz evalmting the ground-water resocurces of & basing the effect
of gromd-water withirazals on surfase water discharge should be
eonsidered, To & eertain axtents 1t 1s true that utilization of
ground water yeduses the amount of surface watcr svalladle, Howcver,
use of groead water pearly almays ineresses the total utilizable
WWMtMMdmmkrnw
18 from storege whieh 1s Teplenished during periods (winfer snd
‘spring) shen the surface water iss to & largs extent, wested,

Jsiitas Pasin
The Kittitas Basia {s sn oval-shaped syncline formed by warping

of the basalty, The basin is eompletely enclosed by high antislinal
basalt ridges, except for two merrow gorgess ane vhare the Yakima
River enters the basin, the othor where it leaves, The significance
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s underground flow, ,

_ h&tmﬁdw&dtbbas:!mm:nmappndmw
12 pdles wide by 25 xiles longs the dasalt is overlain by the Ellens~
burg formtion and alluvial sili, ssnds &nd grevel, The mximm % igkness
of the deposits overlying the dasalt is not knowny but it does exseed
1,210 feste 88 & 1,210-foct wll drilled at Ellensburg 414 not ensounter
basalte The alluvial sand and gravel deposits and the Ellensburg fore
mtion yield moderately lsrge supplies in the eentral part of the
basin, fToverds the margins of the basin these deposits thin and w12
yield smaller supplioss At the elevetions followd by North Branch
end South Branch Carals whigh supply wetsr o the Kittitas Divisions
they probably are too thin to fumnish large sup-lies, For this ressom
1% probebly would not be feasible te supply the project with gromd
wator from these deposits in the viainity of the Main Canals although
it night be possidle to cbtain emsideruble ground water from thea by
’mum-mmsmmmmmmt.nm

st lowsw altitudes sbeve the deposits premmadly ave thicker, Yells
MnMW@M:m-‘&ﬁg&hw
along sy of the laterals,

. Vemy 1tAle infarmatim 18 aveilable n the poteatialities of the
begalt as an squifer, Wells in the centrel pert of the baxin, in the
vie'nity of Ellensburg and Kittitase have mot Deen drilled deep encugh
to tap aquifis n the baselt, 86 far as is know there is o resord
of sy irrigetion, industrisly er publicesupply wil cbtaining weter
from the basalt in the Kittitas Basin, FHowever, acnsidering the
geology of the basing and the hydrology of the Yakima basalt in general,
the potentiality of the dasals in the basin mey be quits high, The



odges of the besnlt lavs flows are exposed im high hillsg and mountaing
surrounding the basin vhere oppartunity for recharge is goods Preeipe
itation is compavatively large in thego highor arcess probably ranging
W 0 35 inches axally, The favarchle ecnditicos for reetarge, the
deop synelimal or "bastn® strustures and the fagt thet the basalt s
~ 1ot been tapped Yy wells are all eonditions which suggest the possibility
of & large potential ground-rater supplys Warm Springas in sece e
Te 17 Moo He 20 E.o vhich iscuse from the basali at an elevatiom of
1,860 feot i3 about the cnly sstal indication of the quantity of
water that might be cbtained from the basalte Diseharge from this
syring 18 estimated to renge from 3 to 5 efse The top of the basalt
18 estimated o be generwlly less them 200 feet below the surface aleng
the North Brench Canal, Along the Scuth Branch (amale basalt is gene
erelly exposod ot the suifaces Wells drilled severel hmdred feot into
mmxmnmmmmwguﬁm |
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pressire although 1t might not rise to the surfaces Tells drilled into
the baselt at lowr elowsiions in the basing night yleld weter with
pressures ¢onsideyadbly above land surface, .
- Joner Taking Bagin

‘The Upper Takine Dastn 1a also & strugtied basing but the surromds
ing antielinal baselt Fiiges e Dot neerly 83 high as in the Kittitas
Bexiny The dowsearped basalt fn the eentral pert of the besin fs overe
lain by llurisl send end gravel and struts of ide Kllsnsburg forsaticn,
‘The coabined thicknses of thess two units mear the centar of the besin
probatly i 1,200 to 1,500 foets These deposits thin wpidly tewerds
the merginsy az the $0p of ibe besalt slopes uprard towerd the swmfeses



The Rogs Diviston lies eutirely i the east half of the desin,
1n the Hoxme Villay, moetly betmsen the elevations of 1,100 and 1,200
feete The first wil in the Noame Velley ws drilled in 1391, This
Wil s 314 feot deep sud flowd 300 gm, Diseovery of artesisn wter
nﬁymmmumma‘mpmwmam
_vailey during the 1890%s sod early 190078, Depths ranged wp to 14000
foed and ylelds ranged up t0 an estimated 6,000 e, Ariesisn pressures -
o to 50 lbs. were mecorded, Iany of the wells werw 6 inches or less
in damotere Yields and pressures deolired greatly during subsequent
years and at the prsent time most wells either 1o longer flow, o
flow anly emll anountes Most of these wells cbtained water from pere
"mmmmmmmmmmfmm. 1% 18 prob-
m.murnecmwmmmmmmmhm
though the wl) Jogs do not definitely state thise
It i evident that, in large part, the mater withdvewmn was cbtained
fron storage, slthough rresent withdravals msy be spproxizately belanced
by rechtrge. There ia no dohd thet large ylelds eould be cbtained
fron wlls 500 4o 700 feet deeps 2nd 10 t0 12 inches in disssters
dri1led zte the Ellensturg formation in the vietnity of the Rose
Canal fn the Mxme Valley, If & mmber of moeh wlls were used every
yokr thave I8 aleo no dmbt that the greumnd weter wnld be repidly
doplsted, I8 is poseihle howewer, that they eculd be used 1 yesr in
S op 10 without persenemtly depleting the sworlye

mmuﬂtwmmmmutmwu
in the Noowe Valley and the deeper basalt aquifers not at ally It
1s probable et seme of the largest flows from the artesisn wllss
mbwﬁﬂ.mmmemwmnmm It
sosas [rcbeble that wmlls 700 to 2,200 feot daep in the viainity of



the Ross Canal would yleld large quntitiss of watsr, Soms of the
dosper squifers might still be mdor eonsidayeble artesisn pressures
although the Fressuwre in shallower bagalt aquifers ;robably bas dee
alined ocnsiderelly, s 1% bas in the Ellemsburg squiferss

In eonteest to the Titiitas Basin, the blls surreunding the
Eoxpe Basin gensrally do not rise sbovs an altituds of adout 3,000
Leete Pwpatatim{mblydmanctmgsmtmnSu9‘
inghes anmmlly and therefcre recharge probebly is quite limiteds
Bocharge of 25 pereent of the pregipdtation om the eastern part of
thia pub~banin would be roughly 154000 Loet per yezry rchargs of
mmtatthemmuﬁmmlduWMtwm;
xtummtﬁmﬂammmwmumu
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laoer Jakine Basin
Althouph the lower Yakima Bagin s & strugtursl besing the situoe

ticn 18 conslderedly differemt from iho twe stracturel dasins pre-
\Mm In the two upper basine the Ynkima River erosses
mmmtzmmthmmm
sre sompletely eloved except shere the riwer ks eut a gorge tirough
'mMmmummwmmmm
basine, In $he Joser Yakise Basin the Yakins Rtver flows psrallel
o the strustre eutiing fnto the Ellensburg formtion and the basalt
at wriccs plseas slang the length of the river, This means thel waxy
Squifers drads fxto the yivor &nd that the water table slopesy nore
ar Joss wmiforaly, from the eareas of recharge on fhe flmling Mls
$5 the some of discharge along the Tiwer,



Although the strusture is besieally & sinple broad synoline with
the Rxttlesnake Hills forming the northern lizb and the Horse Beawen
Hlls the southern lindy & shaidiary antieline, exgwessed topograph=
foally fn Toppenish Ridge and Suipes Nouwrtain, erceses the basim at
an sngley Thuse the synoline is essentially separated into tes parts,
'8 brosd desp strusturel desin up valley from Snipes Bomtain (Grenger
%o Sunnyside) and & mxh shallower segoont down valley from Sumysides

A mrdep of desp mlls (800 to 1,500 feet) heve boen drilled in
_ the Jower Yakine Besing most of these in the velley bottem st elsve
mmmmumm:; Water levels in these wells are
highest up walleys and deeline dow welley at about the same slope &s
the valley floor, From up= to domevelley the water levels &re sporaxe
temtely as followe (sltitude about sea level)s Tapato, 240 fieg Z4llah,
765 fto} Toppenishs S fte) Sumyuides 737 ftag Mabtome 668 fie}
Orandvieny €75 £} Prossery 660 fte
 Nost wells cn the slope of the Mattlesraks Hills morth of the
valley have not been érfllsd es decp &z thoos in the valley, Depths
range gemerally botween 300 and 600 fuote Statie water lovels ave
somewhst bigher then ix wells in the wallays indicating that the water
table elopes tovard the yiver, Gumerally the water table slopes
tomeds the river 84 shout 10 0 20 foet jur nilay This 18 & mmeh
mmmmm«mwmnmmmw
mam-wmdsmmmmm £long the Ross
Canal the water tabls is gemerslly st an altituds of 750 to 800 feot
(300 te 400 Last balow the surfaee).

msmmmmmmmmm
500 and 14000 gpee Tells oo the flank of the Rattlesnske Hills have
nestly beem drilled for domestis Prposess maxy of them belng drilled



enly 30 o 50 fest below the water tabls, so that ecaparatively snall
yialds have besn cbtaineds

Nong of the duep wells in that part of the wllay, tp valley from
the Sulpes Hountain grose-folls have rosched the besalts all ave pro-
érilled on the newth side of the walley have entered basalty bat few
mmmmmwmmzm; It 1s possidle
that wlls penetrating decper bdesalt layers night Mave higher statis
m.mnummmtmmmzduwm

e alluvisl sand and gravel 1s too thin along the Roga Canel te
fornigh large supplies of watery The dasalt ‘s the only poesible
souyoe for large supplys end 4t 4g enproven in this area, Hovewars
ssauming that the desalt is equally good &3 ex aquifer in this ayca
85 1p sdfacent areass vells panetrating 400 to 500 foet of besalt
below the wmtar table should yield 500 to 1,000 gyoe on the svaregs.
The wter Jevel eernot be apemmed o be &t 8 higher altitnds then
about 750 to 800 feet mless later informailcn indicstes ctherwine,

In oomaidering the potential wmter sxply of the entire YTakima
MM‘MMMWctMMM
be meotioned,

The Gle Xl mibebasiz, extending tp the Yakise end Cle Klm
Rivers from the fungtion of the Tesmuny River with the Yakime Rivery
15 wlerlata by waomsolidated snd gemecnsclideted meterials to & eone
sidesuble duwthy The wper styatay apmroximstely 200 foet trick eon~
mmcmﬁmmm-nwmwunm
noderately parmasdle, Lthough & lxrgs mmber of logs are svallslh
frem oore drill Boles nads shile testing far coals prestieally ne



Snformtion {s available s 0 the Rydrelogle ehavagteristies of these
depositsy Pew water wells heve beam drilled in the basis other thn
dompstie wllsy snd no quantitative tests have been made, Howevary it is
sppeyent that & larps volums of mter i stare ia the sand and gravel in
s Sasing posaibly as mch as 290,000 agre-feete 1% is probuble that
moderetely Jarge quantities of water (500 ta 3,000 gm per wll) eould
be chiained from properly ecostrusted wells 150 to 250 feet desps It 1s
mwmmmﬁwmmmﬁmmmu&m
antcumxthmmﬁnmamm;mﬁm
woll, Bomover, matil quntitsiive tosts ave mdes this s entirely
speeulative

Vithireml of largs quntities of grood water frea the Cls Flm
subebanin during periods of low streanflow night deredse stresnflow
alightlyy but nost of the weter wuld Do tekem from storage in the
_squifers, Meplenistment of the aquifsrs would cecur largaly dueing
the following sutom and winter from preelpitation and yumff waich

Domstresn from the Kittits Basin the Yeki River flows southe
wrd for dout 15 xlles In & deep marrow eanyou eub imto desalts before
. entering e bread wper Takizma Basing In this resch the river diseets
mwwmmm The tota])
 ares ovred ly thess wd-bastng is moderetely larges eud the mergioal
mwummmmum Begalt erops out at the
mmmawm memmwm
ttation svailshle 15 largs and opportanity for restargs fs good, Vells
&rflled 1xto the daselt along tiis Teash might Mave modezstely lurge
Fislds, Bowwery the river has oub deeply ixt the bessld 3o thet
@ wter toble prodatly wh)] not be wnch sbove river level, Purtherncre
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wulls &rflled along this yetich weld segusasrily be &rilled Into sowehat
mm«.mummmmmwmmm

Bectuss the oity of Takine i3 Jogedad near the eomtral part of the wper
Takina Bosing the baselt 1s far Delow the mzfuce. e log of & well drillsd
oa Eob Bf11 in ths wostern edpe of the cify shows that basalt was peachedsd
8 dopth of 1,485 festy, 50 fnr 23 im krowng no wells In Yakicra cbiain wmtey
fron the bemalt, The aquifers utiliszed in the ¢ily aro permondle 2and amd
gravel strata cocurring in both the Kilenshury formetion ard the owerlying
mmummt. The dest aquifers appear to be in the latter
wit in the depth ranps from adout 30 b 300 feet,

It is probedle timte If 4 systematie progrsa of test drilling were
followed, & groend-water supply eoudd be dsveloped for the oity of Yakim,
mmmmmmmmmmma&m
tgpe of oonstruetion snd adequste developmenty should yield tetzoen 500 and
2,000 gray %ﬁqmmmhmdhmmng
fost par yoory
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2o Upey Yakine Basing~-os Divisiom (Bme Velley avea) Based nd
Javge mrber of wil resarisy large sppplics of promd mter can be cbiained,
Wmemmuudmmmmw
deplate the maplys Use for cue ar tw0 seasons fn 20 ar 15 might not do sue



3 lowr Yakisa Baaing Rosa Divisionge-Based on rvathey sosnty
Iydvalogie data and general gealogie and hyvologle eomsiderations the
me&mmw&wwmmﬂum
for spplerental irrigation &0 not appemr $0 be very goody The possidAlity
ctmmmmmuamwmmhw

4o €18 Ehmm Baging~<desed m & lurgs mrber of &r111 hole reccrdng
‘muMWmuummmtmu
WmmmwmuuLm %o be very
larges |



